Conclusion-The GHS data can validly be used to update the CCTCC estimates. Some reservations about the use of CCTCC are discussed. (Thorax 1998;53:875-878) 
In Thorax in 1990 we presented a study relating trends in cigarette smoking to trends in lung cancer, chronic obstructive lung disease, and emphysema in England and Wales for 1941-85. 1 To index lifetime cigarette consumption we computed age, sex, and period specific estimates for the UK of cumulative constant tar cigarette consumption (CCTCC) obtained by aggregating annual age and sex specific data on manufactured cigarette consumption per adult, and correcting for the decline since 1965 in tar level measured under standard smoking conditions. The annual data came from surveys conducted since 1946 for the Tobacco Manufacturers' Association (TMA) or its predecessors, 2 3 extrapolated back to 1891 for men and to 1921 for women using an age cohort model.
Approached in 1993 by the Lung and Asthma Information Agency (LAIA) for CCTCC figures updated to 1990, we noted an error in the method used to derive them. Although not materially aVecting our estimates or conclusions, 1 we wrote to Thorax to present corrected and updated CCTCC data. 4 Estimates were tabulated by five year age groups from 15-19 to 80-84, and five year periods from 1901-5 to 1986-90 for men and from 1926-30 to 1986-90 for women. We also made available full details of the data and methods used. 5 Updated graphs appeared in an LAIA factsheet.
The LAIA recently approached us again for CCTCC estimates updated to 1995. As the TMA have not conducted any surveys since 1989, we used General Household Survey (GHS) data. Here we describe diVerences between the TMA and GHS data, explain and justify how we modified our estimation procedure to account for them, and present updated CCTCC estimates. [16] [17] [18] [19] were taken as applicable to age 15-19 (assuming 15 year olds did not smoke at all produced estimates markedly lower than TMA). CPA estimates were assumed to be equal in each five year age group within any broader age group in the range 20-59. Using age and sex specific GHS data on the percentages of smokers who smoked mainly plain, mainly filter, or mainly hand rolled cigarettes, CPA estimates were adjusted to estimate manufactured cigarette consumption by excluding those who smoked mainly hand rolled cigarettes.
Methods

ADJUSTING GHS ESTIMATES
Manufactured cigarette consumption estimates derived from GHS data were compared with TMA estimates for 1971-75 to 1986-90, TMA data for age 60+ being estimated from five year age data by age weighting to the UK population. 6 The ratio of GHS to TMA estimates then provided approximate sex specific factors to correct GHS estimates for 1991-95 when calculating the final CCTCC estimate. For five year age groups within the 60+ age group CPA estimates were then derived using the same ratio to 60+ age group estimates as for TMA 1986-90 data. Table 1 presents the original GHS data on cigarette smoking prevalence, weekly consumption per smoker, and percentage of mainly handrolled cigarette consumption among cigarette smokers. Table 2 compares GHS and TMA estimates of manufactured cigarette consumption per steeper at younger ages. In women, though relatively marked declines are seen at young ages, lesser declines are seen in middle age with increases seen at older ages.
Results
An updated graphical display of the full CCTCC data will appear in LAIA factsheets and is not reproduced here.
Discussion
CCTCC was developed by Todd 7 to be a simple index of lifetime tobacco exposure with some predictive value for risk of lung cancer and other chronic smoking associated diseases. Anyone using CCTCC should understand its possible limitations which include the following:
(1) CCTCC ignores the smoking of pipes, cigars or handrolled cigarettes.
(2) CCTCC assumes that exposure early and late in life are equally important in determining risk. (3) CCTCC may not reflect changes which occur in the relative distribution of heavy and light smokers if the underlying risk-response is non-linear.
(4) Early data had to be estimated by backward extrapolation (although as surveys go back 50 years this is less of a problem now than formerly).
(5) Data had to be estimated from two surveys-the TMA until 1990 and the GHS subsequently-although the relatively consistent ratios in table 2 and the relatively small contribution of 1991-95 data to total CCTCC estimates suggest this is of minor importance.
(6) Changes in tar levels are assumed to be independent of age and sex, however available data 2 suggest this may not be a major difficulty. The most important problem with CCTCC may lie in using tar yield data, based on machine smoking under standard conditions, to index exposure to tar. Although it is reasonably clear that lower tar yields are associated with reduced mortality from lung cancer, 9 and that smokers switching to lower tar brands do reduce average tar intake, 10 11 smokers do appear to "compensate" for reduced tar (and nicotine) delivery by modifying how they smoke. 12 It has been estimated that the reduction in tar intake is only about half the reduction predicted based on the published tar yields. 10 11 In additional analyses to study eVects of adjustment for compensation (data not shown), we recalculated CCTCC assuming either (1) that tar levels had not reduced since 1965 ("complete compensation") or (2) that tar levels had reduced by the square root of the observed decline in machine yields ("partial compensation"). The decline in CCTCC in men at all ages over the period 1981-85 to 1991-95 was confirmed under both assumptions. However, the decline in CCTCC in women was only really evident below the age of 40 in the complete compensation analysis and below the age of 45 in the partial compensation analysis, compared with below the age of 65 in the analyses in table 3 which ignore compensation.
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